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InvOTtioii T&le: Fasi »iier For Air Bags And Other Uses 
The following statement is a desciiptba of diis inventLon 



aeeringwhed. Afr bags may also l»Ioc»irf-i.T! i^^^ ™**'*'*' 
™«^wfcM<« swm^ KSBiw have liiL-paalei sOMbaped lieads and nxad- ■ 

While thCTe is a seed for preventing naauAoriaai ^ • u 

ll»evducIed«tingvducleconstn«rti^^^^^ 

It is an object of Represent invention to proWdem i-- 1. 

or at least aHeviates some or an of the desSw 1!^^. welcomes 

«» indention, at least m some embodmeajs. to iBBVfli** »T«»,J!r^^ 
wWlefedKtatii^Rqrfdassttnbly. ^™**"^^'«'«»*°««<*«ccessto«irb^ 
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(a) 



(0 »*»meaiB»,gtagtt,eIodjngpintoth,rele«poMlfaD;«d 

ligkHQrin^ MP to maioWB 

twp or nK»e (Ibr exm*!* T ** <«rf be ta 

ft. locUgg fta b inond Id L tZT ^« ^"""^ Ptofad^r,^ 
» -""Wd ftm ft, «^ *e 



The bias zneans m^aig the loeldna «^ 41. 
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revert to a tnemarised configuiation. in wWrh a. ^"7"*'^«*ws«w^and 
8aurce,suchastte1»tteyofflu»v«iuole An^^ ^^'^^^''^ 

«^3eby««,ofaniafia,cdl,eamoruJZ^ ^^^"^'^^^^^ 

defiuh to the tecto, pSdtet^,!^ t^l^'/f*^ 
Ihattteasten^KtaiMr WlKd Sn a tatoble namw 

l«»g a sin,^, coiled mtag <he&Zl™LTr^ ^ « •'""o' 

» ^ a» first and axoiid elements, as set cwt ZT**^^*^** 
Ilie^licaticm Of ^^^^ 

ft8te«»«r to secure fl» £fort aod sec<mdd«^^ 

fist and second eleimails T^T^rT " ^'^^'^""^P and tohdd fiie 

30 fiilhe case of bistable festener as {nti,^ 

be no need to keep a sn^^^^J^t^^ feslener, tbe« 

A^irable to inoliide a detent to hold tbe bfe^f^.^ ^ ^PPfy. it in^ be 

position. Fore.aa^ie.fi.elocW^*'^^^ 

the detent piov,dn« sufficient intefec«nce to 
4 



p^e^fte loddng pin nrtreating towaids ibo footed posMoa, unless posWv^y 
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ttken pla«^ flu* ^tener nrnst be itph^ 

tamp^. Altenmtely. the &stenerl»«dng a si^gte actuate 
when ce actuator cools, k Inverts to the ofigbalc^^ Hie festen«r assembly 
may tbto be ^ed bade into fte locked position or it may be possible to m«*amcalhr 
^ble the festener wiA (he &8t and second elemente. to Ae con^ 



In art festener assembKes, ^ are usually two to ibur &sten«8 provided fin: «adi 
airbag. 'n»fe«tener of flte present invention niay be dedgned to co^^ 
<me,tv«>orfluee(«u««,)«^ve-fes^ Thus, it niay be necessaiy to provide an 
^fr^on via «he eneigy sontoe only to the "master &stener wbidi incorporates 
« appropnatemti^ratedelecironics. When this feslencr is caused to feW. it can at ihe 
same taH, c(«imumcale trfdi fl» ofl«* fislener o^ 

T^efistener of fte invention piefe«bly indudca one or more sensors to sense and 
r^Kirt on Ae status of the fisteoer. namely. ^.^M^fter «he fii^ is in the locked or 
«, release p<«it»on^ Sud. a sensor pwfiaably uses «i«o^td.es can be 

^^caUy activated by the locld^g pm or an 

E^-^y x^ero &e astener is used to secure an «r.^ 



80 



"handshafceenciyplion-. awMHiscd operator, leqiiiiiag 



veWde. Most vehicles today inchide a coiniwto in fhefoim of ail engi^ 
(ECU) which opemtes a loea] interceimect netwoifc (UN) to monitor and lepoit on 
automobile imits and to caixy <£gital instniotions to those units. Hie following 
osboament describes instaliatioa and feiease of a &steiier of fbo invention via fiie 
s E CU. B dwover> it is to be undeistood that Oe invention i» not limited to Ms 
enviiDnxn^iit* 

Fom- festenersi accovding to the invention are oonneded to a conventional biadcet for an 
air bag and flie air b^iaattadied to the braokBt in the nonni^ Thefestenew 
axe connected to wiring ferfte air bag. A technidaa aftadiea a li^iop to ^ ECU and 
10 <^»eciks that file air bag sensor has detected fte presence of tlw Thetecamidan 
downloads fiom the festeners fte encryption and **statns* codes, embedded in one of the 
festenera, whidi wiU enable fte air bag to be serviced or teassembled, Hie ''status" 
codes indicate wheflier flie ftgtenets axe in tite lodced or release portion. 

Next, the air bag wiring is connectBd to «ie ECU via a coBVOTtkJinal connects 
16 steering wheel. If the festeneis are supplied in the locked conilgmatian. tlie technician 
instructs the &steneis to unlock via a softwwc inter&ce on flie laptop. The air bag 
assemb^ is placed in the cotcect position on &e steoing wheel. Using the l^rtop, the 
technicianinstnicis Ae festeneis to de-power, blind festoniQg the air ^ 

nie festener "status" leport - showing the fiistenera ate in tiie lodoed position - is 
20 U3>dated»asisaliistoiyIog. 

At this stage, flie air bag has been assenibled to the vdiicle. AssenAly has taken place 
^ddy and wi&out the awkward assembly access fiequentfy cncovnteced in prior art 

^ons. Tl«airbag8ssemblydoesnothaveaiiy6steneni^chcanbeaccessedby 
txa&tional means, reduchig or diminaiing the <5^poi^^ 

as if 5»«ir fcas is ^ or has been deployed after hnpao^ 

auaodsedrepanrshop. Here a technician plugs a 1^ into *e ECU and downloads 
*e f^ptopn^ information, inchiding Ac stadia of the ^steaxeis and the status of fiie ahr 
bag (present or ab«ttt). Pptiondly. flie dialogue between the festeners and the laptop 

30 WiflnnasoSS 
30 «t^<»»&e!^fte technician can ««rt,«et^ 

se^ an el^c messsge to a conttolter c*ip mounted in the 
ftom«ievehide's battery to the festener or fastener*. The cuirent ^Z^TZ 
SB elemmt Access 15 Ihfinjwovided to the air bag, wcma 
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£T0cl isz'm 



^ mi noniSAyHD 



It is also wifliin the scope of fbia invetttion to piovWe a manoal ovenide if ^ actuator 
fails or ifanenengjrsoateecasmot be provided. Theatrbagas^mbtsrmay catty on &e 
ficst or second etement an iiufieator, such as a moulded dqnesdon, into yffUush a special 
tool may be pressed. The tool can picace iba m bag and push look {on to the 
5 unlocked poshion. Tbh renders tte air bag imnsable so It can operate as a tamp^ 
evident medhanism. 

£a a second a^)ecl; tilts invCTtim p«X)vides a fietowT asse^^ 
an elra&en^ tiie einnent inchiding a post having a ^novc^ ib» asatmhly tweVif wi g a bar 
adapted to engage die groove to soeuva die elemmt, die assembly also inoluding a 
10 connecting means atta ched to the bar and condstrng of or mdudiikg m«Dioty 
matedal which, upcm aijpKcatiim of suitable eneigy, is adsqpted to diange ^bapo and 
draw the bar out of eqg^gemcnt widi die groove, flms releasing die 

PreGsFablyy die eleinent has more than OTO post; esuA hanging a gro<^^ Barmayea^age 
the groove in m<»e than one post Preferably, die bar engages the groove in eadi of two 
15 posts. ladiecaseof afis1en»assCTd}lyforanairbag,iHej^rabtydiateaxednirposts 
and two &stener assemblies^ eadi eagagiQg die groove in two posts. 

The oonnecdng means is preferably in die fyam of sih^ memoiy wire of the type 
already discussed. However, in this aspect; it is pre&ned diat die shape memory 
material is a titaniam<iidkel wire which, whai sofBeient ^etgy in the foim of an 
20 electrical cunent is applied, heats to or above die tenqieacature at which die material 
8htiiiksby45^ Itnpte&neddiatdiecomiectiiigmeansisattadiedtoeachendoftbe 
bar and, npon shriiOdng, diaws die bar out of engagemeid wididie gro^ 

The bar may need to be biased into engagment wifli the groove in die seemed position. 

The invention in its vaciovs aspects will now be described hi cconeedco widi oectaih 
a non-lhnidngembodhnents shown in die aocon^Mi^ingdmwInss. 
In die drawings: 

Figure 1 is a secti<mal, perspective view of a fiist embodiment of a &stener acoordfaig 
to die first aspect of die invention, showing die locidng pin in die loobed posidoti; 

Figure 2 is a similar view of die fistmer of Ffgoie 1. showing die loc^ pin in die 
30 release positioQ; 

legate 3 is a petaiiective view of an air bag module during ass«nbly to a steering 
wheel, using the festener of the invention; 
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15 



20 



^4 « a «oss aeccional vie. of a «cc«d ca^l^^ofi^ fi^er of the 

^gme 5 is a cm sectional view of a further embodnnent of the fistener of ft« fw 
aspect of Ihe ravention. smtilar to that in FiwTZT^ • ^«»^<»f first 
beta««»<m.;^k. ^'"^^^"^^••wt^wwmgihefestenerinMtu 
betweenanairbagmoI<Iii|gandasleering^«*eeicasting; 

Pigwr© 6 is an o^loded view of the assembly of Figm© 5; 
^7 In laiger scale and in xeve^e 

in larger scale and in «ve»e 

Figure 9 fe a similar view of fte area ni«J»d on Figuie 6; 

10 is a snbstantiany enlarged, partly diagrammatic, ped^e view fiom 
bc^wc^f a m«to sw«^ assembly connected to override bnttHo whi 



I'lsnre 13 is a per^iectivo view of the J 
two dements, partly meatploded view; 




12 in sittt see ming 



which is movable betweT^,^ ^ J«ki«g pin 16 

positionshowninFign.rin'^L'^" 2^ -lease 
m spaced relationship with air bag btaeiri2 a ^^^J' ^ 

lo«kh.gpin 16is7Lrele^pL^ Wiif w 
30 rehitiondi^wifehiacfcrtT^^^ 
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inrigiTOl^ 

6 Loo^gpinl6fabw8rftow^ Asecoiidspring28actsas 
anqectorwhenheadl8isielea8edfiomd^22. ^288te^^eeve3a 

Spring 32, of shape n«m,oiyallcqr,i5 the ac^ ^^^^^ 
sprmg 32 e^manmcates via ECU cabfc attachment point 34 ^th the vehicle's power 
soun»(ftebattay). When enei^y «qjplied by battery (not shown) causes actuator 
10 «w^32toheat*oveitec,y8tanhielran«tionteii^^ 

coa%«ation shown in Figure 2. bearing on plate 36 and puafaing lodring pin 16 
against fee bias of q«ing 26. Once head 18 has been pushed above 22, 
chp 22, b«ng made of ««lient material, can deflect mwaidly and bofli clip 22 and head 

16 assumetite release oonfigutatiOTdiown in Figme 2. 

m size of cavi^38.in bia(±et His chosentoprev^tdease 

18 en^es «*p22andtopeimitbolhhead 18 andclip22topassflttc«ighx*^ 
BO such engagemrat. 



^S^"^ ^«i-bag(notshown)i3n««.««ibehindcover42. IhehttS 
^ cd,le attachn^nt pc^ 34 and the vcWde ECU is eflfected fl^^ 



In ^ configunmon shown in Figure 3. fastener 10 is an intdHgmt festener wWdi is 
^ ^^^^^t^te^J.'tcommunKateswiththeslavefest^ 
Prefetably, ihere is also inounted on afr baa bracket li 

bag bracket 12, as defied. "^iw«oicover42 msteadofonair 

n«mg 32 and, heated, fins spring or 
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The second embodiment illustrated in Figure 4 is abistable version of the fisfienerof Oe 
invention. In iMs Figute. fastener 60 once again hold air bag bracket 12 in spaced 
rdationsliqi with steering \vheel bracket 14. Locking pin 56 inchides head 58 designed 
to ««ag9 with 0I9 In embodiment, howwei^ftere is no gnidepm. Instead 
s loddng pin 56, has. besides head 58, npper abaft 52 and lower shaft 54. Cavi^ 64 
joamaled into and ftiottiJi e8<A of lower shaft 54 and iqpper 

head 58 allows for manual release of festener 60. InseitiQn of a Ihui tool of sufficient 
length throu]^ aperture 66 along the length of cavity 64 and pressure on head 58 can 
cause head 58 to be voppcd clear of clq> 62, afiowing c% 62 to fbld fa as in flie 
ID embodiment in Kgmes land 2. 

Like the embodunent in Figures 1 and 2, festener 60 mchides qector spii^ 
sleeve 70. However, there is no bias spring 26 m festener 60, histead, &stener 60 has 
two shape memory siaings 72 and 74. Actuator sprung 72 carries out the same lole as 
actuator ^ning 32 m file case of festoier 10. Actuator spring 74, once actuated through 
IS heat y*fin fisf^ier 60 is in ^ release position, esqtands to push head 58 mto 

engagement wMi dip 62 and to secure steering ^Rhe«a biaciCBt 14 in spaced wJati 
wifli air bag bracket 12. 

Pasteaier 60 is shown witti clQ>-on dectvonics oontroUer 76, xAdeh commmncates with 
&Bvrfacle»8ECU. Figoie 5 is very shmhu: to that FJgmw 4 and the same numerals are 
aD used to fadicate the same components. 

Eb Figure 5, clip-on electronic controller 76 is shown on &e right hand side of ^ 
Figure rather dum oai die left as m Figure 4. 

The &stener of Figure 5 is that shown in ei:q>Ioded view In Figures 6, 7, 8 and 9. Larger 
scale views of the areas marked ^>propriate]y in Figure 6 are ilhistrated in Figures 7, 8 
a aad9. For ease ofreference, Acre is overli5> between Figures 7 and 8. It willbenoted 
that the soew Aown on the 1^ hand dde of Figure 7 is repeated <m the ri|^ hand side 
ofFigureS. It is dto to be noted ftatm Figaro 7 some of fteconqKmonis shown have 
not been "exploded^ to the adentiOnslmted m Figuze 6. 

hi Figure 7, 1% 58 is shown mounted on air bag moldmg 12. Plungsr washer 88 is 
w located at die base of^hape memory {dl<^ spring 72, assembled around lower shaft 
Actuator plate 78, when assenftlea, is sandwidied betweoi wate 84 and waiter 86. 
Shape memory alley spring 74 is assembled around iQ>per ^laft 52. Waahw 80 is 
msertedbetweeni^per 52 and head 58, into which screw 82 is inserted. 
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mFigwe8atociIq>fiteeveloc*«ng92aadc%aIeeTOc^ ^aaowa 

vjiuch IS fitted aito lower ahaft 54 (which, m fliis embodhneoTX &e teTof a 

fe^^^tea^o^bly shown fa Bi8U.es to «v,,tf«ae,^. ^^^^ 

iiitegntedmasseitiUymastliinniinFigiiieslOandll. 
A«s=n4^ IM inohrfes fin* Bucio Brilph m aid 

Closed m this positaoii, white micro switdi 114 is open. 

f ^ "^'^ P^**^ ^»rtton 110 would l« W 

to F,g«e 5 a««l "down- wi& lefet^nce to Fig«es 10 aad 11 ih^ 
config«a.on.«Hc«>swi«* 112 wouldheopenandn^sSn:^^^^ 

T^T^r^^ the «„bodiment of the invention in its second aspect h. Figu«s 
12 and 13, festeoer assembly 130 is intended to leleasabhr secnm ^^.JZI I^/ 
2B hafr lis rt«A>riT{Mi*<i. tc\ A' .L ,.^7^^"'**'^"^ secure an wementsncii as air 
as 6^118 (refer Figute 15). Air bag 118 in this embodfanent has four posts 122 t«JZ 

Fastoier «»emb?y 130 includes a bar, m this mbodhnent in the form of wi«i m 
wl«di»b«sedi«toeugagementwiihgroovol24hisito. Attach^ to if 
126«*apememo^sp^,28whichisheldpreudofsu|^f^^ 

30 ^^ccapsl36preventsn«nn8l28ft<nnshortm^ 

Fasl««rass«nbly 130mcI«des.H«tt«es 138 to receive posts 122. 
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^^"Ha^^ 13 festeoer asseinbly 130 can be fi«d ta removable cap 140 

necessaiy enagy to acliiate sh^ fflcanay qan^ 

ABftv^beapiaecia^ 

. f'^P-/»««^«y^ mviacd,lecoonecton.l4^^1^ 
b^a^ b«u:e 134, spring 128, in &e co«tn^ 

126 omof eiwment wM,g„K,ves 124i«posl» 122,ft«spcmutft««ieaseof airbag 

It is ^vanl^geous flu* fi«teoer assem^ 
10 assemblies. ^ 

BMdnbewcerf^^ 

fte»fotemaybeliigjilyteiiq)e^«a8taiit K is possible to mam«fectme a» festen^s of 
the mv^ibon at veiy smaK cost and they can be easity iiitegrated ii^ 
electromc system. Tl« festenen, of the indention can be deigned so 4ey prov^ 
« 'ns«alewdenceoftanq>eriiig. Itis alsopos8fl)lelDpKwidefiwinamial<«)e«ti 
Mstsner in a p ps o pti atB cncmnstances. 



Dated dus 24* day of Marcb, 2003 

By its FUenC Att»iiie;ys 
ChiysiltouLacw- 
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